Long-wave radiation is an important component of the energy balance of the Earth's 12 surface. The downward component, emitted by the clouds and aerosols in the atmosphere, is 13 rarely measured, and is still not well understood. In mountainous areas, the models existing for 14 its estimation through the emissivity of the atmosphere do not give good results, and worse still 15 in the presence of clouds. In order to estimate this emissivity for any atmospheric state and in a 16 mountainous site, we related it to the screen-level values of temperature, relative humidity and 17 solar radiation. This permitted the obtaining of: (1) 
(1) 126 127 where ε a is the apparent emissivity of the sky (Unsworth and Monteith, 1975) , σ (Wm -2 K -4 ) is 128 the Stefan-Boltzmann constant, and T a (K) is the air temperature near the surface (typically 2 129 m). 130
The downward long-wave radiation measured for 5 consecutive years at RP Station, 131 converted to ε a according to Eq. (1), is shown on Fig. 2a and summarized in the probability 132 density function (pdf) in Fig. 3 . The lower values of ε a belong to clear sky situations, and in the 133 pdf they smoothly fit a Gaussian with a mean value of 0.68 and a standard deviation of 0.0565. 134
During very clear days, with a low temperature and relative humidity, it exhibits values ranging 135 from 0.5 to 0.6. In the pdf, 0.77 sets the limit between clear sky and partly covered situations; 136 higher values of ε a denote the presence of clouds in the atmosphere. A seasonal pattern is easily 137 observed in Fig. 2 
Parameterizations from screen-level data 155
From the previous analysis of the data recorded by RP Station, it was found that relative 156 humidity, W a , exhibited more compact relations with ε a and T a than the water vapour pressure, 157 e a . So, despite e a being the variable commonly used in the calculation of ε a for clear skies, W a 158 was chosen for the parameterizations because it seems to represent the variation in ε a better due 159 to the presence of water in the atmosphere at high altitudes. Figure 4a shows the relationship 160 between the measured values of ε a , T a , and W a for all sky conditions. That relationship is 161 especially strong for clear and completely covered skies, as shown by the low magnitudes of 162 the standard deviation (std) in Fig. 4b for the values of ε a under 0.7 and over 0.9, respectively. 163
Partly covered skies appear as a transition zone between these two boundary situations. There 164 are some differences in these relationships between daytime and night-time values, but they 165
were not found to be significant for these particular data. 166
In order to evaluate the relationship existing between ε a and cloudiness, the Clearness 167 Index CI has been used, as in Sugita and Brutsaert (1993) , and equivalent to ratio s in Crawford 168 and Duchon (1999) . CI is the ratio between the theoretical shortwave irradiance at the top of 169 the atmosphere (extraterrestrial radiation) and the surface-measured solar radiation. high values of ε a , which are measured in very cloudy states, from being reached by models 312 modB82 and modB82-var. This is a much higher value than the 0.22 originally proposed bywith the surface of the terrain and, therefore, their effect on ε a is much more intense than in 315 valley areas. 316
Clear sky data are well predicted in this mountainous site using the original coefficient 317 of 1.72 in Eq. (7) suggested by Brutsaert (1975) . The seasonally variable leading coefficient 318 suggested by Crawford and Duchon (1999) (Eq. 9) causes the Brutsaert equation to 319 underestimate emissivity more than its original formulation in two of the three tested sites, 320 which is the same result found by Kjaersgaard et al. (2007) 
